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© Polynucleotide determination with se.ectab.e cleavage sites. 

, • , a anaivte are provided, which employ polynucleotides having 
© Novel methods for assaying a nucleic a«V are pro^de X ^ ^ wh ^ 

^nucleotide sequences substantially horr»log««jo a seque ^ ^ ^ ^ a from 

presence or absence of hybridization at a V*™*'™™™^ a label to a support, whereupon cleavage of 
support. Particularly, various techniques are emp oyed tor b.nd >ng ^ q< ^ labe , ^ 

X a single or double strand. ^^^ u t^^^Mqu«. in a samp.e. The method fmds 
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POLYNUCLEOTIDE DETERMINATION WITH SELECTABLE CLEAVAGE SITES 

Background of the Invention 
1 Field of the Invention 

"ability to synthesize o.igonucieotide -quences « w« ^J^^^^SZ 
prepared by synthetic procedures or obtained from "* r ^^ n9 J^ olig( , 9 nucleotide sequence, 
'opportunities for detecting the presence of specie sequences " an 9 ces may involve 

e.g.. chromosomes), mixture of sequences mRNAs "J^'^^^ of a | leles . the presence of 
the diagnosis of the presence of pathogens th deters n J-on of the p ^ ^ rnodification Qf a 

lesions in a host genome, the detect.on of a part^ular mnNA antibodies , 0 perform assays 

celluiar host, to mention only a few il.ustrat.ve ^^^^^"^Lv. expansion in techniques 
diagnostic of the presence of various antigens ^Pj« has ^ Recently no parallel activity in the 
and protocols since the advent of ^mmunoassay, there has been u ^ 

-b-diirn ^utre^ * — - ~ 3 

— W d oMhe increasing capacity to produce ^^^^^^ 
economical way. the attention of investors ^J^^ **** ichnlquee wil. be rapid, 

techniques for detecting specific ^^^^J^T^^^ allow for simple and accurate 
minimize the opportunity for technician error, be capa We of auto ^ to ^ 

methods of detection. Toward this end, there hav alread ^ been enorts ^ p ^ ^ 

oligonucleotide probes with labels other than '^^^^SZ derivatizing oligonucleotides to 
DNA sequences to a support from a ge . as w j« as .mp ^ new pr0t0 9 G0ls wnich allow for 

25 SIS T^oTs^Z^^^ of sLtionsUre the DNA may come from 
diverse sources. 

30 2. De scription of the Prior Art 

~ HOBii 1-WV267-284 orovide an excellent review of hybridization 

Meinkoth and Want. Anal. B.ochem.stry (1 ?8«>ffi 2 % 2 % j^.^,, describe the use of biotinylated 
techniques. Leary. et ai.. Proc, Natl. Acad, So. USA 0983 > J^J^^ oligonucl eotide sequences. 
DMA in conjunction with an avidin-enzyme ^ ^^J^^ch- hybridization for detection of 
Ranki et a... Gene (1983) describe what they refer to as a sand y ^ ^ 

ongonucleotidTTequences. Pfe uffer and *^'£J^£t£^ tlu J. of Histochem. and 
coupling of guanosine-5- 0-(3-th,otr. P hosphate) ^ SePha^ose AB _ ^ 

Cytochem. (1981) 29:227-237 describe the 3 -Wei ng of M for labeling and methods 

W07e3o2277 describes the addition to DNA Tagments cjmodJJ ^ l2:3 435-3444. describe the 

.or analyzing such DNA fragments. ^ ^ R Sm b inant Technology (Woo. S.. Ed.) 

covalent linking of enzymes to oligonucleotides^ Wal^M.DNA ^ ^ ^ chou 

CRC Press. Boca ^^fig»£^'S^ u ~ - * " di0iS0,0pe 
and Merigan. N. Eng. of Med. (1983) ^""J" 0 ' g74 > 30 . 59> desC ribes procedures for linking 

the detection oTCMV. Inman. Methods .n En zy mol . j 4 | n 2 4 J 1 3 4B 24 (1974) 77-102. describe coupling 
,o polyacrylamides. while Parikh. et a... Me*ods in BruymoL 34*24 ^» describe a methQd 0< 
reactions with agarose. Alwine. et aL.Proc. NaU. J«£ J|L ^ybSatton. Chu, et al.. Nucl. Acids Res. - 
transferring oligonuc.eotides from gels to a sol.d s ^J°'^^ oti<ies . H o. at a Olocneml«5y - 

the preparation of labeled oligonucleotides. 
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Method,are Pronto, the <™ 
least one label, and hybridization mvolving a 8 ™P* "™ ™^ Wp between the support and label(s). 
of duplex formation results in the ^"'^^jKl^^^ support duplexing 
Exemplary of the technique .s to P'°^ e a c tojes » The cleavage site may then 

lory's sr^"™ 01 the presence or absence of 

* e label may then proceed in accordance with ™«^£™Z£ method enables one to distinguish 
A primary advantage of the .invention over th a* „ * h ^prese ^ on 

between specific and nonspec.f-c b.nding of the labeL Th* .s P ^ ^ comple mentary. labeled 

a solid support, i.e., the sample ,s affixed tc , *» * ^ {hjs metnod „ tnat label can and 

probe; duplex formation is then assayed on the ^ support ™ P r0 , abe) t0 tne suppor t is referred 

does bind to the support in the absence of analy te. This dw* djk» g ^ fae 

to herein as "nonspecific" binding. If any "J^^ * results, 
detected on the support '^^^^J^^S^ the aSalyte of interest is present, i.e.. 

By contrast, in the present method, label is deteaea o y introducing a cleavage site 

only "specific" binding is detected. In a ^^.^.^2^',^^ and one or more probes. 
JL£ a support and the selected Ma £ t ro^gh ^ 32jfJJ n i . 1, ^i d in the parent case hereto. 
The cleavage site may be a restr,ct.on endo c, f V J ber of t pes of chemically cleavable sites. 
U.S. Application Serial No. 06/66L508. aiemative embodiment, specifically 

SSM^ the ,abeL porton 

5 

Brief Description of the Drawings 

_ Ro „ re , lilusttat.s th. .« "onspe* binding - . «- » • «*> 

label is released through a strand replacement techn.que. 
3S Description of the Specific Embodiments 

bound » a support o. m in solution- In a »'f "» d "^ s ^* o7».l bona, so mat me mount 
aeid duple* wnon. a KM is separated «i» • «W» « » » a »f ol „, „,„„«. a ™, amount ot 
*lW^*c^ P|^^"J^ 1 , i lw „„ may be as a ,esult ot 
a soou.no. ol Interest in a nucl«c acd t Jne J „ m , p „„„ce o, suoh 

so„ u .no. ot in«..s. met Wrioiz.s to the ^ "JT**^ Tooted solid support. A U«g 

prraisr^^ 

protocols may be employed where the -^^1^1^^^ following terms will be used: " 
,n order to distinguish ^^'^S^cSc acid sequence having an oligonucleotide 
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sequence of interest; 



EP 0 360 940 A2 



20 



„„=,.* acd an.w* • ONA „ F.NA in »id nu»ic said sa.npi. «n« »n o.gonodao.lde sofluanc, o. 

1°, "a™o a son.o, 5W anca ^ « ™v o. *a 

po,»no«otido m» ■ DNA « « ^^J.Sdor.nlab.lstboonao, 

ciaavage si.o. WW. *. nod«o aad „,»«„, to a 

..oo.nco bound ,o a support. -»* nas • ■^^"J'^S'J^rV o, ma, not MM M 
analy... «M* awancs m., ^ may no ^^Z^ rt^ - • "g»» 

oligonucleolld. sadu.wo « «m and <2 a UUM sseo P y ^ j M ^ same 

polynucleotide sequence. a . supp ort and the reagent employed is a single 

2^^^ , a 

,n a fourth case (see Fig. 2D), a capture probe 'J^^^S^^^ present In the 
.5 solid support via a linkage "Y", and at its oppos.no end ^^^T ^^tS? chain has a region 
nucleic acid analyte. A labeling probe compns ng a .^^J^J^^es not overlap wittl the first 
complementary to a second sequence 1*°™^*^ 0 , bindSng a probe to 

JESS'S • chemicany cleavab.e Hnkage such as a 

w here duplex formation occurs between homoduptac 
under conditions of predetermined stringency to allow for at least hybridization to occur, the 
formation over an oligonucleotide sequence of .nterest. After a ^ u«, enU '^^Ly all of the non- 
S5 support may be separate from the supernatant and washed free of at J 0f more 
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.ease the >abe,(s) bound to the support ^^^^^^^ ™ 
S2L the ^^^fp^a^^s may be employed, where a physical 

,ungi. protozoa, or the like, ^ZZs Uls present in the genome of a host 

Another area of interest ,s the detection of alleles mutat.o susceptibility determinations, and 

5UC h as involved in amniocentesis genetic couns Ung ho* J presence of RNA for such 

ss»— " ^wis — 1 DNA or inte9rated 

Salifications of DNA sepuences J^^S^, as is evident from the 
The physiological samples may be obtained t' 0 ™*™™™* mav inc | ude various physiological 
varied purposes for which the subject * ^ S ° p ^ a bid. serum, ocular lens fluids, 

fluids, such as excreta, e, stool sputum, urine saLva, et : pte ; n Qf may be modMtad by 

spinal fluid, lymph, and the like. The «^ 'Sde en Sate so that there is an overall enhancement of 
expanding the sample, cloning, or the like, to provide a «^ate, so ^ ^ ^ compatible 

lhe DNA or RNA and reduction of ™ 5„^Sr5? be Gained by the samp.e being 

cells, so as to enhance the amount of viral DNA. c.im <* so jr ^ ^ ^ ^ 

streaked or spotted on a nutrient aga med and 'ndrv ™ a expanded. The particular manner in 

Z^^fJSt^^T^Tltl - - p— - - 

being employed. nft iwnnriaotide mav be bound, either covalently or non- 

iither the sample nucleic acid or the reagent P^«* de embodirne nt represented by 

covalently. but in any event non-diffus,ve.y to he W^^J£° m sample nucleic acid is bound to 
Fig. 2D. the capture probe alone is bound to the »W«H»rt.) ,„ be preferr9 d. 

the support, various supports have found pa ^ S2 ™ . ? other support which 

These supports include nitrocellulose filters 

^m^^^^^ — - — — heatin9 - 

support may be greatly varied over the dividers, millipore filters, etc.. 

support may include particles, paper. plast,c sheets, co "J "er holde ^ such ^ 

where the materials, may include orga n.c P°'y™*: *° th hereof e.g.. polyacrylamide. glass, ceramic, 
polysaccharides, polystyrene, po.yacry ac,d be functioned or non- 

metal, carbon, polyvinyl chlor.de. protein, and the , hke. ™e 

functional, depending upon wither covalent or "^^^^ the partcula r support, heating 
Where the samp.e nucleic acd ,s ^^^TJJ^Mm. diazo groups may be 

may be sufficient for "*^ p ^ * trinucleotide reagent component is bound 

employed for linking to the nucleic acid. Where, however, ^J* ' ensuring the maintenance of the 

Tthe'suc-port. a wide variety of ^^^J^ SZn^M to have active 

polynucleotide reagent bound to the support. F ° r ^nes. hydrazides. or thiosemicarbazides to 

amino groups for binding, resultmg from the b nding alky ™ g * ribonucleotide to a DNA poly- 
the support. One can then add, by means of a ,er ™ na 
50 nuc.eoSe reagent. Upon glycol cleavage w,t an ^SS^S^SL will then bind to the amino 
hydrogen peroxide, lead ^etatej^ amin0 9r ° UP - Alternatively : °" e 

group on the surface to prov.de a m°nosubst, JJ*^° form tne alky ithioester. Various techniques 
can provide for a maleimide group which wrth ^^d polyacrylamide may be employed, 

described by Parikh, et al.. supra and by Inman. supra for agarose ana p 
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nucleic acid sample, usually the sequence 0 f interest <™^~J£3n^ a J ut 1kbp . where per fect 
insertions which may loop out. insertions being greater than five bases.) 

SSrrnoilogy fo'ai, thl sequences o, interest, ^^Z^Z po,ynuc,eo«de 

assays. These labels are illustrated in U.S. Patent rvios. icatalvstv 4 277.437 

TiRnnifi (fluoresced 4 174.384 (fluorescer and quencher); 4.160.645 (catalyst). 

~b==:^^ - 

carbodiimide. where the resulting phosphonm.dazohde w,ll rea £t J'tham no 9 P 
phosphoramidates or phosphate esters. Polypeptide bonds 

determined quantitatively. cnnnort can be achieved in a 

The modification of the spatial relationship between the Mabel and *P£ rt £ ^ and the 
50 number of ways. As indicated, there can be at least one f ^^ a "? "™2nfl the probe from the 
same po,ynuc.eotide. which can be <^* ed or eight 

support. A wide variety of restnct.on enzymes ™J»^*££J^ occur a , the recognition site 

n*:^^ L — site<s) provides 

55 for the opportunity to cleave the double strand with please of the label _ & 
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separation of the label from the support. hydro iysis will separate the label from the 

J^ffSM which are or may be subsequently 

'^wide variety of »~WOe^^ 

unmodified for linkage of the label. WO83/02 ^ ^ ent may then be tailed with the 

can be bound to the am.no group. The DMA polynucleotide y polynucleotide, 
ribonucleotides so that a plurality of labels wi ^ present a^ he erm be particularly 

The tailed ribonucleotides may be se.ect.ve y cleaved emp loying an ^ ^ ^ 

advantageous when -"^^^^^^32 can be g eaJy enhanced by hydro.yzing the 
proximity tend to self-quench. The observed fluoresce s '9™' can J^omly preserrt in the solution. Of 
phosphate bonds, so that the individua n »° re *"™ e ™^^^ 

course, fluoresces need not be the only labels ^^^^ZTZpSoyed, their presence on a 
also display similar effects. Where enzyme ,, sub '^^ZZ approach. Thus the 

polymer bound to a support w,H result .n sub ten daJ rter.c nterfe e ^ 
depolymerization of the label and release from h i support wrtl ^sta^a y ^ d ^ ^ 

Another technique is to add a nbonucleot.de to a J^* "t^emlatty (18 70) 9:113-118.) The 
ribosy. moiety to produce a dialdehyde. ^^T^^^^SLS citable site. For 
dialdehyde may be linked to an ammo 9™P J°'" ed ^^f^ and the label which can be cleaved by 
example, a disulfide link may be i restriction endonuclease will be 

reduction, with Ellman's reagent, or the l.ke to relea se the ^ wne re {gncti onalrty under 

used to release of the label, then the dialdehyde can * en2ymes . phycob ili P rotein 

reductive amination conditions. Various amino source^ su as ^Z^Zinmf^m^ 
fluoresce*, receptors, such as immunoglobulins or ^'°'^^e with carbodlimide to form a 

Another linking method involves act.vat.ng , a errnma ^ to ^ mkU ^ d . may 

such as azo, peroxy, or the like. „ homira i -vnthesis of polynucleotides with a modifiable 

Another method for attaching the label ,nw ^.. c ^' ' y, ^^Sm amine (inker arm. followed by 
nucleoside derivative such as a cytos.ne or uracil con ta.n ing a 12 atom am 

incorporation of a reporter group such 55 a detectable signal 

Ligand substituted nucleotides can be employed where the y jve e |es inc | ud e 

direct.', but bonds to a receptor to which « con.ugated one o morejabe* ■ ^ ^ variQUS 

rr—^^ as — with ,ectins - 

" St% crossing compound may ^ incorporated into t h c^probe £ 
as indicated in the figure. Any "umber of cross ^ ^ be Ceavable with reagents 

(succinimidylsuccinate) (EGS). which creates a W™^^™^'^^ tartarate 
Ly.oxy)ethy.lsulfone (BSOCOES). 7**^' *3£"2J SX(succinimidy.propionate) (DSP). 
(DST), which introduces 1.2-d.ols cleavable by pe "Odate. an 0 . a, ^ e{iFSbly intr0 duced into the capture 
so which results in thio.-cleavab.e disu.fide bonds. Tto^gjj J£ TaUn Nucleic Acids Research 16 
probe by (1) preparation of an alkylamine probe as descnbe b mjiw. gj -^-^ selected 

a i) : 4937-4956 0 988); (2) reaction of the ree a ™^^^^^ 

crosslink^ agent to give probe-bound c ^ sl '"^ agent with a 

agent using chromatographic or other means and W*^*™; tQ provide a supP ort-bound probe 
55 solid support having free reactive mo.et.es. e.g., free amine groups, . v 

having the desired cleavage site. the fniiowina types of linkages: 

The cleavage site may therefore include, for example, the foiiowmg types 
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-C-0-CH--CH 0 -0-C- (hydroxylamine-sensitive) ; 



0 

-C-NH- (base-sensitive) ; 

0 

tt ... 
-S- (base-sensitive) ? 
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-S-S- ( thiol-sensitive) ; and 
OH OH 

-CH — &H- ( periodate-sens itive ) . 



•* -v- i rt p:« on mav also be introduced by appropriate modification of the 

capture sssrsr. .o « . ~ «— - ■ - 



having the structure 



0 0 

5 ' -HO 5 ' [ DNA X ] 3 ' -O-p-O-X-O-P-O- 5 ' [ DNA 2 ] S ' -OH 



where X ,s or contains the se.ectable cleavage site as described above, in a particu.ariy preferred 
embodiment, the polynucleotide has the structure 

* ? ■ /H 3 . H 3 C O 

5'-HO- 5 '(DNA 1 ] 3 '-o4-CH 2 CH 2 N ^CH^O-P-O- 3 [ONAJ -OH 

o" rnrw — CHCO 0 



0" COCH— CHCO 

OH OH 



45 hydroxy! group (wherein M iPr" represents isopropyl): 
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CH, CH 7 N(iPr) 2 

/ • x / 

DMT-0-CH-CH--N N-CH 2 CH 2 -0-P 

c c' och 3 

CH— CH 

I I 

0 o 

1 I 

CO CO 

J > 

all0 wing to, incorporation into a DNA fragmer j us,g h ^,2^— a^:^^ ? 
synthesis and complete ^protection the DNA/DNA > hybrid ' m ^;^; 0t a e p d precjated by those skilled in 
i.e.. a linkage that can be cleaved specially w.th NaiCU. As w,. 'JV^J* J, (hat „ acid . sen sitive and 
the art. the DMT protecting group « ?^^pT^ * P he ^ 

base-stable, e.g.. unsubst.tuted or substituted aryl or ay iky. grc > q ^ ^ ^ 

naphthyl. iurany., biphenyl. or the like, and ^Jl^^^„ withdrawing. Similarly the 
include any non-interfering stable groups "•^t^TtSee^So phosphorus derivatives (e.g.. a 

detect , 0< 

spe^Vu^: •szx?£r££ - » whi,e nonspeci,ica,,y 

b eween a capture probe 1 (bound I to ^^ 8 ^^,JJS?S-n this hybridization 
labeling probe 3, as in the embodiment of Fig. 2D. The P™ edure orde , to release tne 

complex is more fully described in EP » ^* IrrtrcKhK^. » « 

specifically bound label into solution, a "^'^^ h P°^ n, *^ 0 ^ a 8 with , h e capture probe. Although 
35 to term a more stable hybrid with capture probe 1 than the nalytef ^J*"" * rep|acement ^ 
G/C content is also a factor, this procedure typical y requires that me , tor** MB P 
be somewhat longer than the length "A» of the dup ex ^ b ^£^£** chains nave been 
A wide variety of supports and techniques for non-drffusnj binding ^ ^0 g l38:26 7-284. 
reported in the literature. For a review, see Mem *°*J°*^^ 2 ST^icis diazotiiid papers. 
<o Supports include nitrocellulose filters, where * m ^°*« m J*'** can be activated with 
where bonding occurs without further act,vat,on, ecteoja paper etc. Agarose ^ 
cyanogen bromide for direct reacfton , with DNA a ( ^°'»^ e.g.. 
237); or reacted with cyanogen bromide and la famine mho ea y beads capab|e 

described, fo.lowed by a few exemplary P^^^ or .esser homology is 

hybridization can be performed at ^J^^^^J^^?^ may have a mixture of 
required for duplexing. For the most part. a ^ eous n| m r e ^^'„ a 7S e employed to enhance stringency, 
various other components. Particularly, organic ^'f' s ^ that is. organic 

illustrative solvents include dimethylformamide. d.methy Jj^ ,de ^ ^ can als0 be enhanced by 
solvents which at the amounts employed, are ™«f '«^^ 2^0, increasing temperature 

may also be used to modify the stringency, such as detergents. 
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s,rfn ge ncy. me leng,h 0. t» "^•"W ^J^'*, ^« ~ more M »bo u . 24 hr. 

Istration in the literature, and do not need to ^^^^^ polynuc ,eotide reagent(s) are 
in accordance with a particular protocol, the sample nude c acw a P* tjme fof 

brought together in the * « S^S. or iesser stringency than 

hybridization, the support will be washed a ^T^ZZySeoL and analyte will then be contacted 

-T^ndo^ 

SAsr; ~ s^ri ,he ,abel and the manner 0< 

measurement, and the amount of iabei released from the '"^^^ be described . , n the first 

To further illustrate the subject invention, a < ew 
exemplary protocol, a microtiter plate « employed. ^ted with one or more 

me bottom of each well DNA from a pathoge n which ha s been cloned .8 re ^ ^ 

restriction enzymes to provide J^^Si£i^J2L^r2ES. !• th-n «KM -QU—hf 

— " — y — "* 

30 sequences of different strains of a particular pathogen speaes. nybrid ization to 

The wells are maintained at an elevated temperatu e, ^ h J^^^ J ith a bu « e red 
occur, whereupon the supernatant is a recognition site for 

medium of lower stnngency ^ J is then added a restriction enzyme medium 
a restriction enzyme common to all of the strains. 10 e^, fluorescent label into 

liquid phase. ^i.„«« mrrtnininn alass beads to which are bound 

40 .„ the second exemp.ary protoco,. one ^^^J^XSc S containing ONA fragments 
unlabeled polynucleotide. To the column is then added the sample , nucwc ac « . g 

obtained from mammalian cells. The '^J™ -ni^^ in tha edumn lor 

dispersed in an appropriate hybridizat.cn medium and hybridization medium is 

sufficient time for hybridization to occur. After the peroxidase (HRP) through a 

<■ released from the column and PO>ynuc.eot^e reagent ^abeted '^^^coMlL than the first 
disulfide linkage is added in a second ^ z ^^^ X ^S^lT- fo? hybridization to occur. The 

m n U he ~y 2 or more times with a ^-JjJJj ^S^TSSi 

polynucleotide sequences which have insufficient homology jft •» ^^"^ of tne H RP. 

: r a oduceVo e ducts y which can be detected *«*«*"^ of a nitrocellulose filter 

in a third protoco.. the nucleic acid i is washed and then added 

by absorbing the sample with the filter and heating at 80 C for 2 nr. ina rme 
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^hybridization con^ons Jo a ^^^^^^^^ 
through an ester linkage to an alky ^^^^^^ for hybridization the filter is removed from 
complementary to the sequence > of interest ^ ^^^^ n y ucleotides . and then submerged in a 
£T r S Lrescence * monitored as a measure of the 

^C^pSc^be^^ 

strip having a labeled polynucleotide se «!*^^^ hybridization medium 

Huoresceinylated terminus. The nucleic aod ^1J'^ After sufficient time for the hybridization 
and the dipstick introduced and hybndizafion ; ^^d to p mwjd. jner su po ,ynucleotide. 
to have occurred, the dipstick is removed and washed to remove any 0 p ^ ^ 

^ g =r a a nd p rc^^^ 

indicates the presence of the analyte. „„ mn nnents are a first polynucleotide which has a 

in another protocol the °°'y nucleo,ld ; / ea9e *^°^ the walls of wells of a 

sequence compiementary to one region of the nuctoc "^J"^^ complementary to another 
microtiter plate and a labeled second p 0 , ; , ucleot.de » ^ \^ pQly , M<i9 with N s- am inohexy. 
region of the nucleic ac.d analyte. The label is the res uit oi * i 9 * ' , introduced into the wells 

piperidine and heating at 90 C for 30 mm DO | V nucleotide to be labeled with an excess ot an 

Alternatively, the label can be a ^^y^^^ 1 ^^ silver and Feisht. Biochemistry 
oligomer obtained by treating poly-dA with ^^o^^^ 0 Jjjj labe( is achieved with 

(1982) 21:6066 to produce the fluorescent I* -ethenoadenos.ne Release ot 

microcoTca. nuclease in a solution of lOOugMCaO. for \ * * dimi nished due to self-quenching. 

, in both instances the fluorescence of the polymer is subs tan V non-specrtically bound 

Upon dissolution, a substantial enhancement .n fluorescence s observed ^ r n ^ p 
labeled polynucleotide resistant to the ^^^^ TaTanSve measure of nucleic 
Furthermore, one could measure the rate of mcrease o ' " uores " n ^ S J J, se({ puenching . systems can 
acid analyte. since the background 7^""^ non- 

s be employed where fluoresces and W""*™^ 
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I. Attachment of ribonucleotides to the 3-end of DNA. 

a. Tailing with terminal deoxynucieotide transferase (TdT) 
Th 

so (1980) 



was tailid with rATP. To a solution of 4005 pmo f m Tris pH 7.6, 10 MM 

u , of 0.83 mM ATP, 2.5 al of; i lOx TdT buffer 1-4 ^ ^ Inc.; 13.5 units) is added. 

CoCI 2 . 1 mM dithiothreitol (DTT». 2 ul ■ to divSa The pellet was dissolved in 10 ul 
The 24.5 ul sample was left for 1 hr at 7 a ^-J«^^b to 5 min and loaded on a 20% 
55 of 90% formamide. 0.05% bromopheno, Wue. Wo ^'■^J^ J| t0 fragment , extended by one 
denaturing polyacrylam.de gel run at 40ma. A band ^SSl id eluW overnigM In 0.1 M Tris pH 
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h- -h with »ria SEP-PAK (Waters Associates) as follows: The cartridge was first washed with 5 



b Ligation with T* ligase. 
ribonucleotide tailed DNA sequence. 

agtTqqc^gtacagcctagcaqccatggaaacgatgtatatttccgcgagaggacqacaq 
„ StcgtcIgcgggattcagcgccgacgggacgtaaacaaagga^ 

TTCCATGGCTGCTAGGCTGTACTGCCAACTGGATCCTTCGCGGGACGTCCTTTGTTTACG 

Fragment 5 

AATTCTGTCGTCCTCTCGCG 
20 Fragment 6 

SseCcTu'La otherwise indicated were 5. 3' hydroxy,. The sequences can be .igated as foi.ows: 
5' 3 2 1 rA 3' 

25 V 5 ' 



1 ) ligation 



40 



denaturing poiyacylamide gel as described above for fragment 1. (Y.eld -75 pmoles.) 



c. Synthesis of DNA on a 2-nitrobenzyluridine control pore glass support. 

The 5-dimethoxytrity. 2-nitrobenzyluridine derivative of control pore glass (long ch air > 
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GACGTCCTTP 
described below. 



GTTTACGrU 3' (fragment 7) was produced in this manner' and used for the coupling 



75 



20 



25 



30 



35 
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II. Attachment of ON A by the 3' end to solid supports. 

a Synthesis of thiosemicarbazido control pore glass (TSC-CPG). 

foxide soiution were added (see, for example. J Bauman. j a L, jl| ^^fSrt^WmTei* of 

29 227) After 18 hr with occasional mixing in the dark, the suppon was 
Jmethylsulfoxide, pyridine, methanol and 2 L of 0.01 M Tris. pH 7.5. 

b. Attachment of fragment 7 to the solid support. 

aw™*™*, 2000 pmo,. s ol «*~«t 7 w f dried to. »«?' "»^»° Z Z 

gel elution buffer and SEP-PAK de-salted as described ab ^I/^^lf^ <? in tne ' dark . To this 

20 m sample of 100 mM ATP was treated with 20 mg of sodium penodate m 100UI of 0^01 m s . „ 
'^Bafefon the incorporated counts. 13% of fragment 7 (128 pmoles) were attached to the g.ass support. 
III. Attachment of 5' ends of DNA to solid supports. 

a. Preparation of bromoacetyl control pore glass (BA-CPQ). 

Synthesis of O-bromoacetyl N-hydroxysuccinirnide was carried out approximately as described by 

of 0.10 M sodium phosphate, P H 7.6. The slurry was placed o ^iP^"^^^^ 0 f 
cinimide solution was slowly added. After 30 with occasional starring, the BA-CPQ was washed with 

° A number of equivalents of bromoacetate on the support wjs de^d wUh a 5^ob*£ 
nitrobenzoic acid) acid (DTNB) test (Butterworth, et a. 2 SS" to i*y2n^in 100 ml of 

solutions containing 200 mg of DTNB in 50 ^l c %^ Q "J F£l£%2Z^ -lution plus 
water were prepared. BA-CPQ (10 mg) was reactea w«n m » solution was then tested 

500U-I of 0.05M sodium phosphate at pH 8.0 for 10 m.n at room ^^^^T^ pH 8). A contro. 
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b. 5' attachment of DNA to BA-CPG. 

To lOul (333 pmoles) of fragment 3 (see above) was added lOul of 3-*S-ATP (adenosine s'-O-Q- 
thiotShosphate- 0.25mCi. New England Nuclear)). 2-5al of lOxKB and ml (8U) of T. polynucleotide kmase. 
, AfS K a t 37- C, 1 ul of 50mM 3-S-ATP (lithium salt; P.-L. Biochemicals) and 1 ul (8U) T. kinase .were 
added After an addi ional 30min at 37' C. the fragment was gel isolated as described above (yield 266 
pmoles) Samp, es were counted on a Beckman LS7000 liquid scintillation counter in Atomhte (New England 

NUCl A a 5 > mg sample of BA-CPG was washed by centrifugation 3 times with water and 2 times with 0.10M 
,o sodium phosphate. pH 7.6. The 5 thiophosphate fragment 2 was dissolved in lOOul of the phosphat . buffer 
and added to the washed BA-CPG. The slurry was mixed by rotation on a rotary evaporator ^ 
temperate. The solution was decanted and discarded. In order to block the ^""'"^^^ 
nationalities the support was treated with 200ul of 50mM sodium phosphate. pH 8.0 and SOu I of 2- 
TerSpt^Ttor an additional 2 hr. Subsequently the solution was decanted and the support was 
75 extensively washed with 4XSSC (yield -10 pmoles per mg of CPG). 



IV. Synthesis of Horseradish Peroxidase-DNA Conjugates. 



25 



30 



35 



40 



45 



a. Purification by Elutip. 

Horseradish peroxidase (HRP) (2 mg : Type VI. Sigma; 10.000U/38 mg) was di «a^lnM ml of 0.1 M 
sodium phosphate buffer. pH 7.5. O-bromoacetyl N-hydroxysuccm.mide (I5ul) was added to the above 
°of on and reaction allowed to proceed for 30 mm at room temperature. ^^J^^^* 
PD-10 Sephadex G-25M column (Pharmacia) that had prev.ously ^^^/^"t^qtt- 
sodium phosphate. P H 7.5. The brown fraction (1-1.2 ml) was collected. Fragmen (5 to 3 
GAACAATGTTGTACTTCTATTTG) that had previously been 5 -thiophosphorylate d w * 3 J 8 -AT P as 
described above and dried (30 pmoles) was taken up in 50 ul of the phosphate buffer. To th« 
thiophoJphorylated fragment 8 solution was added the functionalized HRP and the mixture allowed c art : tar 
30 min at ^om temperature. The mixture was passed over an E.utip-d (Sch.eicher and 8chu.ll) column 
The Peroxidase-DNA conjugate is eluted in the void volume (26% of the counts were recovered). A control 
ISenmen^conducted as described above but using 5-*P-phosphate labeled fragment 8 showed less than 
0.5% of the counts were eluted under these conditions. 

b. Separation by gel. 

A peroxidase conjugate of fragment 9 (5 to 3'. TTGAAGAACTACGGTTTGTTGTCTTGTTTCAGAAAG- 
GACTTGCACAAGACCCAAACC) was produced as above except that 360 pmoles of bromoacetyl hor- 
percale L combined with 156 pmoles of fragment 9 in 120 U. of 0.025M sod.um phosphate^ 
pH 7 5 mJead of passing over an Elutip-d column, the mixture was evaporated to dryness, suspended in 
ml of 75% glycerol, I0u. of H 2 0 and ml of 1% bromopheno. blue. This matenal was then run on a 10% 
native protein gel. (Lindle. et al.. Methods in Enzymol. (1983) 92:309). A control experiment w.th 5 -«P- 
7Z™Ta£e« 9 was also rur^nTyf^mTco^r^s well resolved ^ ^ 

~ as 9 a fast er running "S-labeled species. The gel was stained with 100 ml of 10 mM Tr.s-HCI pH 
Ti sZV^oJTA H 2 0 2 to which was added 60 mg of 4-ch,oro-1-naphthol dissolved ,n ,2 ml 
cow methanol. Since this stain is based on the horseradish peroxidase acfvty ,t was possible to show 
that the peroxidase-ONA conjugate was itself active. No new active spaces was produced w,th the P 
so fragment 9 control. 



55 



c. Hybridization of DNA-peroxidase to complementary DNA. 

S'-Thiophosphorylated fragment ,1 (5 to 3 . CCAAGAGCTGGTCAAATCTTGAAGCAAACCTAC- 
G AC AAGTTC G AC ACC AACATG AGATCTGACGACGCTTTG) was "p-labeled as above. A 10% excess o 
iarnTnt 12 (with reference to fragment 11) was added to the reaction mixture of 5 -thiophosphate fragment 
n'plus bromoacetyl peroxidase The solution was heated to 60'C for 3 min and cooled to room 
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peroxidase control. 
V. Assay. 

The fragments in this assay represent a ^J^^^Z l^^Ti^ 
genome extending about 60 bases in the 5 - f^^^r^^Zy^»» 3 end of fragment 3 and 
at base No. 1403 of HBV DNA. The ana.yte. 3°^ S produced as described in Section Mb. 

K£S iWr^SSS^ iTpi of Section „b < as appiied to fragment 

T >- 

a Hybridization. Probe Capture. 

Iragmant 2 On 10ul H.O) ««. «rt « ° X ^"', a B V C „. cool* to room torr,p«a»a ■ 

'eountM oo a Baorman LS7000 IWM « corrrrtar. 

Table 1 





pmole of 
Fragment 4, lil 


Ui of 20 x 

sec 


til H 2 0 


CPM 
Bound 


A 
B 
C 


0,0 
1.10 
0.5,5 


8 
8 
8 


20 
10 

15 


31,260 
132,293 
113.039 
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b Restriction Cleavage Release. 

Typically. » a- ^ « SlSSt— 

assist r^Soir:, ^rr^ss,*^ 

,r,cpaa.l.r, at 37- C fta supoma-nt «>rj ^-""J"^^^"^ aOOM and lalt ovaml 9 »t 

Table 2 



50 r 




Initial CPM on 
Support 


CPM released 
after 30 min 


CPM released 
after 18 h 


55 


Sample 1 w/enzyme 

Sample 1 w/o enzyme (control) 

Sample 2 w/enzyme 

Sample 2 w/o enzyme (control) 


69660 
67353 
34982 
44113 


2064 
536 

1848 
504 


10513 
2524 
6336 
2191 
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VI Preparation of PCL (Periodate-Cleavable Linker) 

started rorminy in * Drec jnjtate was then dried in high vacuum to give 10.8 g (100%, 

weiqhed 10 8 (?00%). The combined filtrate was evaporated to an oil; chromatography on s, lea ^affo ded 8 
T(1 7 m mo° le ) 'o'o-dibenzoy. tartaric di(N-methyl-2-hydroxye«hyl)amide (1 ). The product was eluted w,th 6 /. 

MeO T0 C n) C, (86 mmole) in 50 ml OW* containing dimethylamino pyridine (DMAP) AMI* and 
triPthviamine (TEA) (2 4 ml) was added dropwise. DMT-CI (8.6 mmole) dissolved in 50 ml C^Ck. After 
2 c ^, DMT CI. fhe reaction mixture was stirred, for 1 hr at 20 C. and 'he solvent was Removed by 
evaporation. The residue was dissolved in 600 mi ethyl acetate and the organ.c 
5% NaHCOs and 400 ml 80% saturated aqueous NaCI. The organ.c phase was dned ™ 
After 30 min. the Na s SO. was filtered off. and the supernatant was concentrated to an o.l and then 

coevaporated with toluene and CH 3 CN. u„ ( ,„,,ru.ri, for elution The 

The crude material was subjected to silica gel chromatography «'^ u ^*f *I 
pure mono-OMT product eluted with 2-3% n-butanol/CH.C, to g.ve 1 S3 g (2 mmole) of 0.0 d.benzoy. 
tartaric 2-(0-dimethoxytrityl)hydroxyethyl-N-meth y i.N-methyl-^ 

This material was dissolved in 20 ml CH S CI 2 containing dnsopropylethylamme (DIPEA) <3 *"* r 
, „ J Tn- r 9 o mmole methoxv-N N-diisopropylamino chloro phosphine was added under argon. After 
T2 ethyl fceSL w^'Lded and the organise washed with 80% saturated aqueous NaC^dned 
oveTiS NaaSO.. and evaporated to dryness. After coevaporation wrth toluene and dry CH,CN he 
residue -s dissolved in 10 ml dry CH 3 CN. This solution was aliquoted into 19 dry Weaton v.als and the 
solvent removed in vacuo. The vials were closed with septum screw caps and stored at -20 a 

The DMT -PCL-phosphoramidite was coupled to oligonucleotides using standard techn.ques. The 
following oligonucleotide was synthesized: 

O O 

5'-HO[BLA3c]0-^-0[PCL]0-P-0(T«LLA2*TT]-OH-3' 



In 



the foregoing structure, "PCL" represents the periodate-cleavable linkage 
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CH 3 H 3 C 
-CH 2 CH 2 N n S NCH 2 CH 2 - , 

N COCH— CHCO 

OH OH 



denned using a SEP-PAKe cartridge as d.scriMd By Sancnea-Pereador el al, ONA 3.339 3« (WW 
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«i m n /u'/mn was added The combined solution was passed through a PD-10 
?5% PAGE showS comS degradation of starting materia, into two new bands of the expected S , Z e S . 

VII. Sodium Periodate Release. 

A A -P-labeled probe was prepared as described by Urdea et ^tfgg^^^^SS^. 

d^ssrssss snrrjs=& i^^sr 



/s 



20 



25 



35 



40 




s 
II 

Fluorescein - NHCNH(CH 2 ) 5 CO # NHS 



or 



Long chain biotin NHS 
(from Pierce Chemical) 



3 ) OATeTGOTTeTCGTAOTTCTTCTTro<»o^u i ouMj (designated XTnca in Tewe 

a, ,oon, ,.n,pe r .. ,« 30 ^^^^^'t^rl^i e^ene 0 l,co IM e. 
Pna^acM. pre*e*>» <«■ "? 2cn win a SSXoTS « c»,ur. pnb. ao.uKon .as added. 

a hybridization buffer containing 4X SSC. A control 50,u "° n ' selected solution, i.e., containing 

Four sets of wells were then set up. To each ^™"*^£EZ£% •£?<, *. a water batn 
either 1 .mole. 100 amoles. 10 amoles or no «"^^ ,z ^° 1 ^rJ^Sr«c membrane. After 
so for 1 hr. Tubes we* ^^^^^^^^^ 10 fmo.es of *P-,abe.ed 
SETS^^T^J^ at 37' C, at which point they were again washed tw,ce 

^Scounts 5 C were then evaiuated using an LKB 1214 Rackbeta scintiliation counter. Results are set 
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set forth in the columns entitled "100 mM NalO*" and "4X SSC" in Table 3. 

As a control, lOOul of 4X SSC was added to one set of wells containing the penodate-cleavable 
polynucleotide. The wells were then incubated at room temperature for one minute and the solution was 
transferred to clean wells. The transferred solution was counted and results are tabulated under the heading 
"XTnca wells" in Table 3. 

Table 3 



w 



15 



20 



25 



Anatyte 




100mM NAIO* 


4X SSC 


XT r lea 


Amount 








wells 


1 f m 




563.49 


71.79 


53.84 




3440.30 


465.74 


29.91 


43.87 




3368.20 


638.29 


23.93 


41.88 


100 am 


3130.60 


53.84 


43.87 


57.83 




5661.70 


66.81 


82,76 


48.87 




3068.50 


47,86 


26.92 


23.93 


10 am 


3119.60 


17.94 


36.89 


35.90 




7161.20 


52.85 


54.84 


36.9 




2408.61 


20.94 


17.94 


34.9 


zero 


3133.49 


34.90 


129.64 


32.91 




5729.60 


38.89 


22.93 


43.88 




3613.92 


14.95 


32.90 


58.84 


S/N Ratios: 


No Release 


Release 






1 fmole 


1.2 +/- 0.8 


18.8 +/- 8.6 






100 amoles 


1.0 +/- 0.5 


1.9 +/-0.9 






10 amoles 


1.0 + /- 0.7 


1.0 +'-0.8 







B In a second experiment, the aforementioned procedure was repeated with the following variations: (1) 
the probe used was a "P-iabelled 19-mer having the sequence "CGTGTCAGGCATAGGACC (5 to 3 , * as 
above); (2) the "analyte" was a synthetic oligonucleotide having the sequence GGTCCTATGCCTGAC/ACo- 
CTTCTTTGGAGAAAGTGGTG; (3) one analyte concentration was evaluated rather than three (1 fmole); and 
(4) 100 fmoles rather than 10 fmoles ^-labelled probe were used. Results are summarized in Table 4. 
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Table 4 



Analyte 


Total Counts 


100mM NalO* 


4X SSC 


Amount 




in 4X SSC 




1 fm 
t in i 


1885.95 


582.44 


93.97 


1963.40 


581 .44 


97.72 




2130.60 


346.05 


119.66 




1877.20 








1 692.aU 








1666.98 






zero 


710.60 




OH.O ( 


762.70 


36.89 


39.88 




731 .60 


31.91 


55.84 




1030.35 








554.52 








892.67 






S/N 


No Release 


Release 




Ratios: 








1 fmole 


2.40 +/• 0.55 


12.6 +/- 4,59 





VIM. Strand Replacement. 

suDra The probe had the sequence (5 to 3 ) AAGTACGACAAOOAOA i iyuu« r ~ ~ fiTAC _ CT . 
S SIS TSTSST^ strand, i.e., the repiacement 

ana was oligonucleotide having the sequence TATCCCTATAT^ i u i 

ess* avr.«.«iss. « "jr-s i « — - 

measured, and results are set forth in Table 5 under the heading "No Transfer 

on., i ix SSC were added to a second set of wells, which were then incubated at 37 C for l nr. me 

™^ 

Z^lZ^JZ S££ intubated at 37'C for thr. A Ik a,ine phosphatase ac«vity 
ias measured as above, and results are set forth in Table 5 under "O.igo Release . 
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Table 5 



Analyte 


No Transfer 


SSC Release 


uiigo neieas© 


Amount 








1 fm 


16.26 


0.47 


9.52 




14.66 


0.56 


9.89 




15.76 


0.55 


10.42 


zero 


0.33 


0.04 


0.08 


0.33 


0.04 


0.05 




0.28 


0.04 


0.07 


S/N 


No Transfer 


SSC Release 


Oligo Release 


Ratios: 








1 fmole 


49.66 + /-S.27 


13.17 +/- 1.23 


149.15 + /- 34.84 



8. The experiment of Section VIII A was repeated, with results set forth in Table 6. 

Table 6 



Analyte 


No Transfer 


SSC Release 


Oligo Release 


Amount 








1 fm 


11.82 


0.20 


4.05 


12.39 


0.18 


5.02 




12.72 


0.19 


4.79 


zero 


0.98 


0.07 


0.10 


1.09 


0.06 


0.11 




1.11 


0.08 


0.10 


S/N 


No Transfer 


SSC Release 


Oligo Release 


Ratios: 








1 fmole 


11.6 +/- 0.88 


2.7 + /- 0.4 


46.2 + 6.9 



o any DNA sequence and can use relatively small probes to reduce false pos.fve «^'""™» 
iSiodupJi. By cleavage of the ,abe, from the -^^^^^^SS 
values can be greatly reduced, since the reading can occur away from the support Also there a a rurtner 
redirect^ in background due to the necessity to cleave the label from the polynu ^ 
u Z ^ meld can'therefore provide for the accurate and economical determinaton o DNA equences for 
HianmUna disease monitoring hybrid DNA manipulations, determining genetic traits, and the like. 

B a^^ tStoVeS^rion has been described in some detail by way of illustration and example 
for purposes ^STZls^g. it wi.. be obvious that certain changes and modifiers maybe 
practiced within the scope of the appended claims. 



Claims 

1. A method for detecting the presence of an oligonucleotide sequence of interest in a nucleic acid 
analyte present in a nucleic acid sample, said method comprising: 
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*s«ially t.«ing sak. swport of 1*1 bo**, to add support other ft. «»gr. sad o..a««g. 



site; 

cleaving said cleavage site; and 



10 



15 



20 



25 



^XTJX^ 1. wherein said po.ynuc.eotide reagent comprises a first P = cleo«de 

atStS»"2«- PCvnuCeotide reagent and nuc.eic acid anaiyte from said aqueous 

said support with a medium of different hybridizing stringency from said aqueous medium to 
Temove labe, bound ,o said support other than through said selectable cleavage s.te; 
cleaving said cleavage site; and 

d ^.S!J!1i^lS 3. wherein said polynucleotide reagent comprises a first po.ynucleot.de 

■ ~rzz-. -=^z?:rzz=z=7- 

support; and 

40 d ^J22 useful fofdeSg the presence of an o.igonucleotide sequence of interest in a nucleic acid 

probe containing in addition a selectable cleavage site. 
45 7. A polynucleotide reagent having the structure 

0 0 

5 ' -HO 5 ' [ DNA X ] 3 ' -O-P-O-X-O-P-O- 5 ' [ DNA 2 ] 3 ' -OH 

cf o" 



so 



55 



where DNA, is a first strand of DNA. DNA* is a second strand of DNA. and X comprises a selectable 
C, T^e ite polynuc.eotide reagent of c.aim 7. wherein X comprises a Hnkage c.eavable by OH", hydrox- 
y,a t ThTi^nSSe reagent of Cairn 7, wherein X comprises a .inkage se.ected from the group 

consisting of 
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0 0 0 0 OH OH 

Ti i| H ii 1. i 

-C-0-CH 2 -CH 2 -0-C-, -C-NH-, -S-S-, and -CH--CH- 

O 

10. The polynucleotide reagent of claim 7, wherein X contains the moiety 

OH- OH 
-<hl— CH. 

1 1 . The polynucleotide reagent of claim 7, wherein X is 

CH 3 H 3 C 

-CH 2 CH 2 N^ ^ NCH 2 CH 2 - 

COCH— CHCO 
i f 
OH OH 

12. A reagent useful in polynucleotide synthesis, given by the structure 

CH, CH, N(iPr), 

/ 3 \ / 

DMT-0-CH 2 CH 2 -N ^-CHjCHj-O-P 



\ / \ 

r c OCH 3 



CH— CH 

I » 

0 0 

1 I 
CO CO 



wherein R 1 is an acid-sensitive, base-stable protecting group, and R* is selected from the group consisting 
of H, phosphoramidite, phosphotriester. phosphodiester, phosphite. H-phosphonate and phosphonoth.oate. 
1 3. The reagent of claim 12, wherein R' is DMT and R 2 is 



/N (iPr) 2 
OCH, 



where iPr is isopropyl. 
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FIG.2C 



m 



RESTRICTION DIGESTION 
(OR LABEL RELEASE) 





y-x — I + [ + — r — © 

V., V 2 ^3 



HYBRIDIZATION 



Y-X i I r © 

V, V 2 ^3 



'X" 




Y- X- 



I CLEAVE AT 

I RELEASE SPECIFICALLY BOUND LABEL 
V, V 2 V 3 





B 4 A f Z \ 

=r + — ' I (D 



3B 



(LABEL RELEASE) 



J 



0 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



iiMiiiniiiHiiii 

© Publication number: 0 360 940 A3 



EUROPEAN PATENT APPLICATION 



© Application number: 88309203.3 
© Date of filing: 03.10.88 



© intci.»:C12a 1/68, C07H 21/04 



© Priority: 29.09.88 US 251152 

© Date of publication of application: 

04.04.90 Bulletin 90/14 

© Designated Contracting States: 

AT BE CH DE ES FR GB GR IT LI LU NL SE 

® Date of deferred publication of the search report: 

31.07.91 Bulletin 91/31 



© Applicant: CHIRON CORPORATION 
4560 Horton Street 
Emeryville California 94608(US) 

© Inventor: Urdea, Michael S. 
100 Bunce Meadow Road 
Alamo California 94507<US) 

© Representative: Goldin, Douglas Michael et al 
J.A. KEMP & CO. 14, South Square Gray's Inn 
London WC1R 5EU(GB) 



© Polynucleotide determination with selectable cleavage sites. 

© Novel methods for assaying a nucleic acid an- 
alyte are provided, which employ polynucleotides 
having oligonucleotide sequences substantially ho- 
mologous to a sequence of interest in the analyte, 
where the presence or absence of hybridization at a 
predetermined stringency provides for the release of 
a label from a support. Particularly, various tech- 
niques are employed for binding a label to a sup- 
port, whereupon cleavage of either a single or dou- 
ble strand, a label may be released from a support, 
where the release of the label can be detected as 
indicative of the presence of a particular 
oligonucleotide sequence in a sample. The method 
finds use in diagnosis of disease, genetic monitoring, 
and analysis of nucleic acid mixtures. 



CO 

< 



CD 

CO 



0. 

LU 



Xerox Copy Centre 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 88 30 9203 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



X 
Y 
X 
Y 
Y 

D.E 



Citation of document with indication, where appropriate, 
of relevant passages 



US-A-4 725 537 (FRITSCH et al . ) 

* Abstract; figure 1; claims * 

EP-A-0 142 299 (FUJIREIBO K.K.) 

* Whole document * 



W0-A-8 801 302 (SISKA DIAGNOSTICS) 
Whole document, especially abstract * 

US-A-4 775 619 (URDEA et al .) 

* Whole document, especially claims and 
figure 1 * 

EP-A-0 227 976 (MEIOGENICS) 

* Whole document, especially abstract 
and figure 1 * 

NUCLEIC ACIDS RESEARCH, vol. 15, no. 2, 
1987, pages 709-716, IRL Press Ltd, 
Oxford, GB; N. BISCHOFBERGER et al.: 
"Cleavage of single stranded 
oligonucleotides by EcoRI restriction 
endonuclease" 

* Abstract * 



The present search report has been drawn up for all claims 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION ant Cl.5) 



1,3,6 

2,4 

1,3,6 

2,4 

2,4,5 

1-4,6 
6,7 



C 12 Q 1/68 
C 07 H 21/04 



TECHNICAL FIELDS 
SEARCHED (Int. Cl.5) 



C 12 Q 



PI ice of March 



THE HAGUE 



Dale of completion of I he search 

16-04-1991 



MOLINA GALAN E. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O ; non-written disclosure 
P : intermediate document 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& ; member of the same pal en 1 family, corresponding 
document 



J 



European Patent 
Office 



[claims incurring fees 



The present European patent application comprised at the time of ftllng more than ten claims. 

AH claims fees have been paid within the prescribed time limit. The present European search report has been 



□ 



drawn up far all claims. 



r— | only part of the claims fees have been paid within the prescnbed time limit. The present European search 
report has been drawn up for the lirst ten claims and for those claims for which claims lees have been paid. 



□ 



namely claims: 

No claims fees have been paid within the prescribed time limit. The present European seereh report has been 
drawn up for the first ten claims. 



-2 



LACK OF UNITY OF INVENTION 



The Search Division considers thai the present European patent application does not eompty witn the requirement of unity ol 
invention and relates to several Inventions or groups ol Inventions, 
namely: 

See sheet -B- 



0 
□ 



□ 



All further search fees have been paid within the fixed time limit The present European searcn report has 
been drawn up for all claims. 

Onfy part of the further search fees have been paid within the lixed time limit The present European search 
report haa been drawn up tor those parts ol the European patent application which relate to the inventions in 
respect of which search fees have been paid. 

namely claims: 

None of the further search fees has been paid within the fixed time limit. The present European search report 
has been drawn up for those parts of the European patent application which relate to the Invention first 
mentioned In the claims. 



namely claims: 



J) 



Wn Ofnce ean Pat£nt EUROPEAN SEARCH REPORT 



Page 2 

Application Number 

EP 88 30 9203 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
^ of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lot. CI. 5) 



P,X 
A 
Y 
A 
A 



CHEMICAL ABSTRACTS, vol. 102, no. 21, 
27th May 1985, page 302, abstract no. 
181866e, Columbus, Ohio, US; G.B. 
OREYER et al.: "Sequence-specific 
cleavage of single-stranded DNA: 
ol igodeoxynucleotide-EDTA. Fe(II) 11 



PROC. NATL. ACAD. 
82(4), 968-72 
* Abstract * 



SCI. U.S.A. 1985, 



WO-A-8 903 891 (CHIRON CORP.) 

* Pages 22,23,42-44 * 

US-A-4 772 691 (HERMAN) 

* Claims * 

EP-A-0 269 764 (MOLECULAR BI0SYSTEMS) 

* Whole document, especially abstract * 

W0-A-8 703 911 (GENETICS INSTITUTE) 

* Abstract; claims; figures * 

EP-A-0 167 238 (GENETICS INSTITUTE) 

* Abstract; claims; figures * 



The present search report has been drawn up for alt claims 



7-13 

8,9 

5 

5 

5 



TECHNICAL FIELDS 
SEARCHED (Inl. Cli) 



Plau of uwtfc 



THE HAGUE 



Dite of completion of the seven 

16-04-1991 



MOLINA GALAN E. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken atone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 




European Patent 
Office 



EP 88 30 9203 -B- 



LACK OF UNITY OF INVENTION 



The Search Oivision considers tnat the present European patent application aces not comply with the requirement of unity of 

invention and relates to several inventions or groups at Inventions, 

namely: 



1- Claims 1-4,6-13: Method of detecting hybridization by 
cleaving a labeled hybridisation probe attached to a 
support and probes and polinucleotide reagents therefore. 

2. Claim 5: Method of detecting hybridization by displacing 
a labeled hybridization probe in a competitive assay. 



